Summary. The 
. Twin pregnancy is unwanted in the horse because of the high rate of abortion and a tendency to poor post-natal development in the few twin foals that survive to term. Therefore, most twins that are conceived are deliberately aborted early in gestation and the mare is remated in an attempt to produce a singleton pregnancy during the same breeding season (Simpson et al, 1982) .
Embryo micromanipulation techniques have been used to produce identical individuals in sheep, cattle and pigs (Willadsen, 1979 (Willadsen, , 1981 (Willadsen, , 1982 Willadsen & Polge, 1981) . The success of the technique depends largely on the use of agar gel to seal incisions made in the zona pellucida during micromanipulation; the agar protects the blastomeres from damage by uterine secretions and leucocytes until such time as the embryo has developed sufficiently to survive in utero without a zona (Willadsen, 1979) . This paper describes the application of a similar technique to the production of monozygotic horse twins. damaged   2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  3  2  3  3  4 Willadsen, 1979) as described by Allen (1982 cylinder of 1% agar in 0-9% (w/v) NaCl solution which was in turn embedded in a larger cylinder of 1-2% agar in 0-9% (w/v) NaCl solution as described previously (Willadsen, 1979) . The agar chips, each measuring 0-8 2-0-2-5 mm, were then transferred to the ligated oviducts of anoestrous ewes which acted as temporary recipients to allow the micromanipulated embryos to develop to the late morula/early blastocyst stage. After 3-5-5 days the agar chips were recovered by a second laparotomy and the embryos shelled out of the agar. 'Half and 'quarter' embryos that had developed at the normal rate during culture in the sheep oviduct were transferred to recipient mares that had ovulated within 24 h of the respective donor mares. The transfers were performed surgically or non-surgically as described by Allen (1982 Fig. 1 ). By the time of their sale at 16 months of age, the two foals were very similar in height and general appearance (PI. 1, Fig. 2) .
The other two monozygotic twins were fillies, born 23 days apart on Days 330 and 353 of gestation. They were the genetic progeny of a~14 hands crossbred mare (PT) and the same 13-5 hands Welsh Pony Arab stallion that sired the colt foals. In this instance it was the foal carried by the larger (~1 3-5 hands) of the two recipient mares (MS) that was born robust and vigorous at the earlier stage of gestation (Day 330). Its identical twin, born on Day 353 from a smaller, thickset 12-5 hands recipient mare (JR), showed signs of dysmaturity as described by Rossdale (1976) . It was undersized, exhibited muscle wastage and mild dehydration and required assistance to stand and suck during the first 12 h post partum. Thereafter, however, it nursed and developed normally to weaning (PI. 1, Fig. 3) .
The size disparity between the twin fillies has persisted into adult life. At their present age of 2 years 8 months the larger foal born on Day 330 stands 13-5 hands high and weighs 352 kg. The smaller, dysmature foal born on Day 353 stands 12-5 hands and weighs only 286 kg (PI. 1, Fig. 4) .
One other feature of boths sets of monozygotic twins was the marked difference in coat colour patterns of the legs exhibited by the individuals of each pair. For example, one of the colt twins had white socks (white hair from hoof to fetlock) on all 4 legs whereas the other had only 2 white socks, involving the fore and hind limbs on the near side (PI. 1, Fig. 2) . With the fillies, on the other hand, both individuals showed patchy white hairs on the lower parts of all 4 limbs during the first few weeks of life. Most of this disappeared around the time of puberty and, as adults, the larger twin had no white hair on any of its legs whereas the smaller twin had one distinct white sock on its near foreleg (PI. 1, Fig. 4) . The prominent facial blazes present in both sets of twins also showed definite differences in outline between the members of each pair.
Discussion
This study demonstrated that the techniques developed by Willadsen (1979) (Jeffcott & Whitwell, 1976) . (Oguri & Tsutsumi, 1982; Allen, 1982) .
Gestation length in the mare ranges from 315 to 360 days and is influenced by maternal size (Walton & Hammond, 1938) , fetal genotype and the stage of the breeding season when conception occurs (Asdell, 1946; Howell & Rollins, 1951) . Development in utero can also be affected by degenerative wear and tear changes of the endometrium such as cystic fibrosis and glandular atrophy (Kenney, 1978) . Fetal growth will be retarded due to impaired placental function in mares exhibiting such changes and gestation may be lengthened as a consequence. The considerable differences in gestation lengths and birth weights of the twins produced in the present study is likely to have resulted from random combinations of these influences rather than from any direct effect of the micromanipulation technique. Monozygotic twins, triplets and quadruplets produced in other species by embryo micromanipulation have similarily exhibited disparities of birth weight and gestation length (Willadsen, 1982) . Total cell numbers in micromanipulated embryos are certainly reduced compared to those in normal embryos at the time when blastulation and differentiation into embryonic and placental tissues begins. However, this difference is, at most, two cell divisions (~2 4 h) and is readily compensated for in later development.
The differences in hair colour patterns exhibited by the monozygotic horse twins also occurs in genetically identical individuals produced by embryo micromanipulation in other species (Willadsen, 1982) . The phenomenon seems likely to be related to slight random differences in clonai expansion of the hair follicle cells responsible for the white markings.
